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[ if** 1 1 -nm.®mcof&jmizift\, >t . 

^Vtett-^^^^r^^O. lmm£gi.O. 5mm* 

h)>'2#- °cw±i:^i.)S^fr. s.i>'/xti, mm 
wisMtf (^f&mmnmtm- 1 0*0 txtizhhrn 
<n {rnMmm.- (■si&mmwmtisjz.- 1 era > « 

<0»#<I (AhlAUOt - °cvxtt%z>$mik®-t . 

[ !fi** 2 ] liA JiO £JRJf . 
1/31^71-30. 001-0. 1 mm(7)lf&-T'fo Y ). 
£.±mi&m£ . 1 5*Cklt 1 0 0°CUATT\ S.oi=fl£ffi 

I If ** 3 ] ffi»Jl±<7}£JKJi#flg|5 fc DflgP i: 
AUJEKiaWBJlW^ 1 / 3 JUTfio 0 . 0 1-0. 07 

mmx-h*). L&mtfBmnmztfo . 001-0. 0 

Sr 1 STJfeLt 1 0 OXMTT&^&fm&cOfflti&mfr 
t> 2 0 < C*«tfcSflEW.TK:S^UTfltaj»«^4ll* 

* i eo£i£$fli<Dift^?£. 

[ If** 4 ] .BrSWlOff*.** 0 . lmml:Si.0. 4 

m m *sf o , ^mmcom^mmmm^co 1/3&, 

T1.O0 . 0 0 1—0. 07 mm-C#> 9 , HtfMS ( A 
H ) #2® ■ °CkLL5 OfP ■ °CWT\ «t«- 

M ( a h ) &i 0 • -cuLh 1 0 o# - •cmTT% fio 
(^^BIcOfC^SJK- 1 0°C) aTiz&T-rz&L&gi 

t&w&t h if** 1 xt± 2 6o^ejBico^&. 

[|fi**5 ] Br^Jl^JJ^'O .12 mm£j@;c 0 . 

3mm*it'j) o . ±mM<r>m^m^MW-^(r> 1 / 5 

OTl/1 OOULLRoO. 0 0 2 — 0. 0 6mmt'Jb 

o . mftm ( ah > • °cia±4 o# • -cot. s. 

tf/Xli.' flWMI (Ah)*tl2»- X:i3Lh7 0ft • °C 

&tx\ &^fofflmtfm.mwi l zmt&LX5®mz. m 
•^i^fefr-catajis^rsis^js 1 x« 2^>Mtmia 

[|ff**6] Bf^Jl<7)l?^^"0. lmmSr^x.0. 4 
mm*jf|T$) 0 . &&<?>&&M]^tm$!MW-?*-<n 1 / 
3OTS.O 0 . 0 1—0.07 mmX'h 0 . LtrjgttIS 



U<T>UZifi0- 005 — 0. 0 6mmT'J)-?T. S^-fl 
(AH)A<2# - *CfcLL 5 0ft- *C&T\ Rlf/XlZ. 

(Ah)AU'oi- °c&± ioo#- o cwtt\ 

a* (-&(*<uiio^biajE- 1 o°o WTtcffiT-r-s^ 
^x-mtamm-^n^m 1 x«± 3 jb<oj®b 
m. 

[|fi**7] BBRBiOJS^O . 12mm£j£8;L0. 

/5IUT&0 0 . 0 1—0. 06 mmT'J) 0 , L(J'^ 
WmcOMZWO . 0 0 5 —0. 04mmtib-5t, 
( A H ) tf 5 ® ■ X:mi4 0 3' ■ 'CVXT. RXS/X 
flt^HI (Ah)*U2#' -cm±7 0» • 'CUT 

x\ sr?^mmpmmmtzmiLX5Bmz. mmm 

&gtf <-&l£ffllitf>ttftiaK- 10-C) mTtc«T-*-& 

[ if** s ] ^mmmnrnft^timmm* 20-3 
0 0 mm/treat aa^-r^ff** 1 -7 ^w<^ 

[ IB** 9 ] AWi<0ff*3MBraWBil*^) 1 / 3 jar 
S.O0. 0 0 2 —0. ImmT'ibO, ±£S?SJg£ 1 5 
"CULt 1 0 0°CWTt. ao-^R5;ffi^®:^?£JK*^ 2 
O'C^Mb^aSUlTtlSSL. Mtc«»ffi (AH)*5 

10f • , CJ3Lh2 0 0» • -cmT. RTf/Xte. 

(Ah) ** 2 0# • °Ctl±4 00»' rOTOfiSt^ft 

[ If** 1 0 ] WmnW-Ti-tf 0 . 3 mm fcLb 0 . 5 
m m&ffiX , ASW^flWjWSHSWlS*^ 1 / 5 JSIT 1 
/l 0 01il±fio0. 0 0 4 —0. 0 6mm-C*)0.a 
^•il ( AH ) #2 0^ • rKLbl 0 0# • °cot. at^ 
/X(±. (Ah)i«3 0»- "011:3 0 0# • °C 

WTcO^^-cro-Rg^-r^lf** 1 Xli9<OM 

[tf** 1 1 ] <kmmtfaffltw%>tfrh%z> um 

m&-cr)l/3aTBL^0. 0 1—0. lmmt, Ui'B 
^Dfl^cO-aiS^O. 005 — 0. 09mm-C$>oT, ± 
^SiSJK^ 1 1 0 OXJKLT-C. ao^ffiBiW 

«C'<fcaie*»4>2o , c*«tfcjasi3iTfc:s^t» «^-<b 

(AH)*>'10&- °Ctl± 2 0 0 g> • °CWT . &t//X 
(±, »4MI ( A h ) # 2 0 g> - 'CWJb4 0 0t - "CU1T 

<o^^-ern-^^rsif ** 1 co^f&mm^m 

[If** 1 2 ] KIH^JI^JS:^ 0 . 3 l-Xt 0 . 5 mm 

/\ OOia-hS-^O. 0 1 — 0. 08mmtftO. U5' 
^OflgCcO^S^O. 0 0 5—0. 0 7mm-C#>oT. 
mttm. ( AH ) #2 0# • °Ctl± 100ft'- 'CWT. & 
lX/Xt± . «4HS ( A h ) *< 3 0 # - XJULh 3 0 0# ■ 
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[ imm 1 4 ] m&m t ^mmimmwa^mx mm 
Lx^&tmm 1 ~ 1 3^-rtU)w-&j&.mm<7)imm. 
msm 1 5 ] mf&mzBm-zmmiiA£fatfm.m 

mmftTRX 'J S H =5r £ 1 — 141 ix*» . 

[ im<js 1 6 ] wfm<7>mwmm zm®-*.^ y ?- > 

TUttW** 1~3 0 Sfi%E-&$fL^H^ttfi^^T-ffM 

iz>zmzmtxit¥* 7 *Rtz/ximm* 7^10 

ISLt * fr 0 Z t iz X 0 &BB £ JFM L . ft* 
^#0. 3 k g/ 1 0 mmlill^IlJlILt ^rS 

1 - 1 5^-rtifr<n&m.mm(?>m.& 

m. 

( it # j« 1 7 ] ^s^^ffi^) h if ^i^an^BBio— at 

# - «IBttT A & SW&H 1-161 ^m*^^-JR«lli<?) 

**. uyX&am&ttX'ib&ffimi. 2. 4. 5, 
8,14. 1 5Xii 1 6^l£ttfe^A«i£ 

[li^rfl 2 0 ] #JK/ISlffloag|5£ Dflgp^ a 
»BBttT*0 . fl!l**«MU«-C*SiS*ii 1.3. 
6. 7.8. 11. 12. 13. 14. 1 5X(±1 6tf0 

[000 1] 

sua*. «^«», ¥«5«»^<o^)«fflii«^^y^^ 

(0002] 

ft-r iM^c t izx *)$>$>nmmi$.X'% h . ru-j£^<c 



[0003] i-ii4>«0»^i!H^+Tfkt>*&=Sr|«W« 

$ iut fflKco^fflll^ktCi&B^JftaiiiWSlj&s^ < =5: 0 . fig. 
JBftsiWTj&Jiifcfc:^. fit-, 

&zt%< mM&nmmmmiii z&Ki-zzt &x- 

% \ vfr£«<3g$ £ irX i > & . 

[00043 ^stcjn^ffl. ^aiffl<o7L^-en-ew)« 

$-^0jR-r^rft^'. rpiastic-Technol 
ogy, June, P . 151 (1988) j.tRC^S 

[00051 AScoMiiW^^g^*cO/h$V^®. f 
(iWO • 9 3/06 9 8 0!TeiPi*£;ft.T^.g.. ttz. 

&mcoMmffi£mm<7)mf&mx'imLt:mfX'%<. m 
iz*<r)$mzm m^mmx-mm. LizAMMtmssm*. 

m&MlZ-O^Xii. USP3734449. USP53 
0 2 4 6 7RXSU SP538880 3 co&tymMltZKZ 

tix^z. ztt^^mxmzit. mmmwm 
9iv9A j»zmz+'iHzffitc-r®mnzm 

[0006] 

< tchbK IWM 9 )V9A A(i^< *S . Br&Jf »« 

tiim$kmnmm£&<%z>rf. 9 mama* 
^<^o. £tzmmm<7)£mm&m<i-titfm$kwmm 

JU9 4 MtZMSR-coMiUz&h . 
[ 0 0 0 7 ] * fc. Bf#Jij aafcS^ffl^> BfSJWBfc L 

®Wic?)mMiz£'>xi±. f&mtz&mfrt><?>imimm 
iz%hm^tf3f>z>. 

[0008] -^r. A«®ftB)i^®M?i#S(i. ±ISBr 

ztiiz^mvnfflmtfh*), n«tedtwm& 
m<r>m^mm^m^x'hht . BSc^co^Bif^ 
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m&mmnm&'&tf&mx'h o , mz&mzix&'&fs.® 

[00 0 9 3 XftWli. ±MmfflmZMVT?&C h t,z£ 

=%zmmzffiB_zithzbZBtfi)b-t&i><?>x\ m%. 
Ltz®.mco®»mcommiz&mm *wm Ltz±mmnm 
gM&m&mzm^x. mfevtzim&ftX'mMrzz 
tizi. o zcom tfi)£Mf8.Ltz hox-hh . 

[00 10] 

mzMy?tz>tz#>. &mMttmmw2&miz^xm 

&immcr>mm&.. ^m^m^^-mt^mmz 
iv94i±, ^m^mi^^m^n^zmtz^^mz 

[ooii] -t%iyh*mui. vxv<r>tn*)X'hh. 
[0012] i „ &miffi<7)i83&&i>zn^x . 

£>=5:SJf^0. lmmSrmo. 5mm;fcgf<08lT 

^•^licOiBc^SS) ffi<0«#ffi (AH) #2»- *CW 
JifcSr&l&^fK RV/X\&. S«BSffiJ£# 

ig^&fti&K- 1 o-c) &±\,zfchffi<r) m$mi&%.- 
( ^fflfliw^bias- lor) l fcmffltm. (Ah) 
*u o# • xxxttK&fmfmt «»s#i*^-j«im 

[0013] 2 , Bfi^a±co^ipaJi^* { . Hr^iiff 

^l/3UlTfi-50. 0 0 1—6. 1 mm<7)J¥^T'*> 
0 . ±#ffl?SJ££ . 1 5X1VJ.1. 1 0 0"COTT\ 

ffiffiii^-fkias*^ 2 o "c i m t tz&m&Tizmg. l 

[ooi4] 3 v mm±<Q&Bmti ( Ci®tw& t & 
^%hu%mm*-%-i-z>&wmx'h*). {hg&o&mm 
m^^±immmm^<r> i / 3 larao o . o i - o . 
0 7mm-ci>o. uar^KiH^^s^o . 001- 



o.o9m TnX'B.~oa&<o&mmm*- <t o /hs < . ±& 
i i o ox^iTC&o&ftflMgattft 
i&ga>^> 2 o'csr^t^aeOT^ift^LTStaj^^r 

[00 15] 4. 8frfffcJI<0ffAA*0 . lmmjfii 

o . 4 mm*it* o . ^.mM<r>w.^tmmmm^<r> i 

/3iaTfi-?0. 0 0 1—0. O7mmt'*0«8»i 
(AH)A«2#- 'CULL 5 Of* • 'C&T. Rlf/XM. 
StfNfi ( A h ) #1 0 • *CtJLh 1 0 0# • *CUTTC\ 

*>* (-6««ISO«:flaiK- 1 O-C) lilTt(ST^Sfi^ 

zkftx-m nam-? h ±ie 1 xti 2 co^jM^jft^. 

[00 16] 5. »i^«cOJf^* s 0. 12mm5rjgi. 
0 . 3mm*lt^ 9 . ^RatO»^^««W^ 1 
/5WT1/1 OOUiiS.00. 0 0 2-0. 0 6mm 

-c-^ o . mit®. (ah)*<5#- "cfeLt4 o » • xaa 

T. ftlf/XJi. (Ah) *<1 2# - °CJ3Lh7 0 

# • •cerrr. a^«ffiB§A J s^ffitc«Mi LX 5mt 

tc. S*®iSJK* 5 (#«fflflgo»<t;iag- i o-c) 
tcffiT-r h im^x-ttiftimt h ±ie 1 x<± 2 

[00 17] 6. KSfeJlOAP^O. ImmSriSx. 
0 • 4 mm5feSIT* 0 . Og|5c7)^)Sa^*<Brf*Ji/f ^ 
cJDl/3UJlTfioO. 0 1—0. O7mm-e*>0. UI 
)^KDflg?(Oai$* J 0. 0 0 5—0. 0 6mm-CS>-5-C. 
S^ffl (AH) ifi2fp ■ XlVXt5 0® ■ n&T. RV/ 

xa. mftm ( a h ) an o# - x;uLt loot- "cvx 
tx\ &~?&fmmtfm.mmzimLX5®mz. mm 
wag** {&®.®m<r>tgm§£L- 1 oic> mrtcteT-r 

6fiJaE^frT'W{iJfi5^-f Site l X(i 3 <0-^«ffllli^fiE 
[00 1817. Sft&imcomfrtfO . 12ramJi@i 

0. 3mm&mx'h^ . &®<r>&w,mw*ti i wfmw-*- 

fi01/5l3lTJaoO. 0 1—0. 06mm-C2bO. UI 
BWQ&CO&iZtfO . 0 0 5—0. 0 4mmXhr>X , 
nftW. ( A H ) # 5# • X:ULh4 0^ • -CUTF. Rt^/ 

a^-ffl ( a h ) it i m ■ -cuit 7 o - -car 
x\ K^mm^ifim.mm^f&t.xsmm, w&m 
isjgtf (^f&mmn&itisjK- 1 o-c) OTtcffiT-rs 
m^m-xm^m&t -&jjb i x« 3 o^^Bicowaj 

[ooi9] 8 „ &m.mm<?>$ift : ¥-mffiMM&.tf2 0 
-30 0 mm/^-c-stajfiW-s±ie 1— 7 vvmaxo 

[0020] 9. &mm<7)m*-fimw§m*-coiy3 

laTB-OO. 0 0 2 — 0. lraratliO. ±.^SlSJKSr 

1 5*cuLt 1 0 o'ctiTT-, &^&®m<F>i&im&.fr 
hzo'cz&itz^mzWLitLL. iiiznftm. (a 

H ) *i 1 0^ • -CULb2 0 08^ • 'CVXT. RV/Xti. 
Wttm (Ah) £<2 0&-t;J3Ub.4 0 0&- °CtlT(0« 
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[002 1] 10. m&MomX-tfO. 3mmfel± 

o. 5mm*it. &mm<r>m*-i) i i8i%:mi$-x-<7) 1/5 

J31T1/1 0 0HU.O0. 004—0. 06mmT'$> 
0. «#<i (AH) #20f*°CfcLtl OO^-ta 
T. &tf/X»i, fftfffi ( A h > A>'3 0# - -CtLh3 0 
0® ■ °CWY<nf&B&ftX'-7u-&3&tZ>±M 1 XH9 

c o o 2 2 ] ik i&mmtfamb wutfrhtch l 

M®J¥^coi/3OTl.oO. 0 1—0. lmmt. L 
{JJCTciageoaiS^O. 0 0 5-0. 0 9mmt*o 
T. 1 5°CfcLbl OOrtlTT'. 

8JB§<0«*ftS£A>£> 2 0 *C £ M t^iSJKlMTt-^^ L , 

a^-ffi ( ah ) ftt i o» - °cnji2 o o# - -cot. a 

tf/X(i. Ml-(Ah) *«2 0#' -CfeUi4 0 0^- 

[00 2 3] 12. BrSWKoW^tfO. 3liUiO. 5 

Tl/1 OOtLha-50. 0 1—0. 0 8mnrC£>D. 
Umtm&cO&ZtfO. 0 0 5-0. 0 7mmt*o 

t. mttm (ah) #2o^ x:klli oo# --cm 

T. &IX/X»i. flMHI (Ah) #3 0» • X?liLL3 0 

o» • °ciUT^^fr-cyn-«jg^-^±ie i x(i 1 

[0024] 13. y y*5^ffiWgMLr*» 

#1-5 &T'£> & |£i^T/D-)Sit &±I29 - 1 
2 V vf ftA*0-&)£gJlIi<7)j£»£„ 
[00 2 5] 14. »t»iifc^«««±8i:««Hfl^H-C- 

$*L-cv>&±i2i-i3t ^■m^co^mm^m 

[0026] 15. Mf&m &Bfct h mfmmsfttf 
mmm.imftTm.xvj $ Ka>£>3-s.tfei-i4<,vf*t 

[00 27] 16. Br^«c0g*®S^iag}*^X"/ 
+V9WW 1-30 «i%g2^$^W^tt«^{*:T- 

IrV StC^tC^tT^^ •y d f&O r /X{±«»^ y* 

<0^t^J**0 . 3kg/l 0 mmULLO&mJl^&SL 
T=5rS &M£fflv t£ ±fd 1 - 1 5 nfii«)^» 

[0028] 17. &mmmwh & ^t±mmmm<r> 
. mmmx'b h ±ie 1 - 1 6 \ ^tit^^mm 

[0029] is. &mm$mfohW5.&mm$m<r> 

-UfiK ls>xma>W{W.X'hh±Ml . 2. 4. 5. 



8. i4. 1 5xiii e<r>^m^(Dmm. 
[0030] 19. ±mmmm$> & \. *i&mmmwcr) 
— »** . mmmamn L#-e*> & ±m i - 1 6 v >-r*i.*> 

[003U20. ^sw^ffioflastnagccod**- 

1ftfmWVlX'$>> f ) . fi!l**>'§g?BL^T'*>S±El . 3. 
6. 7.8. 11. 12. 13. 14. 1 5X(il 6<D 

^\mm^rmm. ^ . 

[0032] 

- * ? ? y v- h , a b s iilfmf 

o v— v — ^\s>*<mi{m<F>x 99 v /Mijjjg. u 

[0033] *»^liBB8-^fc»^fc:ttJfl'C& S 
U>-X1->l<X 9 9'J Is— hM^*f<0Xfl/^ 

990 \s— h^tojt 99 v >vmm , # y * - h *» 

[0034] mttetivxmm. *-#>mm. 
/j-mcomm. m^fuv^K, mti-9y. 9tv9m 

W tfyxim. »>-^X^-^c04!M8^«tt*<5~6 5 

&mx'%&m&tht. mmmzmfctmmmtemm 
mxzmzxM&zix&tmfmtzmtf^z^-tK. ^ 

mm s 3 0«»%tLh^^*fcE-&$ixS k . BrSieti 

znm&mwmH' tm±X'$ h . &mma . mw&zm 
mtrnwrnig. hh^±^t^xh<m^x'hh^ttim 

miz&mmtf&tE lx z t iz x o . jststts-KftT 

[0035] *l6^)i^A«S{,MWt«ffltl S 
<0{i. ^A*U~1 0fi*%il^-§fL, tfyxm&im. 
*«8 0- 1 2 0x:od'A5S^yxf-uy'r-S)S. 

[0036] *HH^^j^-c-«j^r?»tci®t^fiiy^« a p 
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[0037] *m&>&3mizi 9*»-r*KJSUfc« 
[00 38] #&W£^«.&ga»s>&&±^fc«^ 

V***«feS£«**&. »tCS5 5C, S4 5Cf<0 

[0039] *wRxmmt Lx&mzm^htim 
G-i-z m&ftx'$> o . t < (±^9xK»fflS* s 1 4 

O-CfcLt. sgt»*t<«l 6 0^«±, Siif£L< 
ti 1 9 0Y$Lk. &tf/X(iiSl£A s 2 o ox^a±*«»* 
L < . L < (i 2 5 0 "CUUbc0i5t^1±*o#:'CS> 

l*teS*<±— &K0. 0 00 1~0. 0 03cal/c 
m - s e c • XVth*) , £«<fc VJMlZ'bZW 

< li 5 %I3Lh. SCiiF* L < tt 1 0 %V\±J7>W&<7>foh 
m&fttWi 5^#Jg<0ffl£i£tiASTM • D6 

[0040] *sfflWi&m t Lx&mz®.mx'% m 
smm-smz. ^.m^mm^^hmmm^x-h 



tta^wi, * - ^ y m&^&nmmxMtt^itim 

f&mbLXtt£L<&m^Z>ZttfX'Z&. tkim 5 H 
<7>tf!M 5 FsMMfffcttHJ-CS*. EflMS^H 1 *^ 

S F icli* >J T 5 F 4 5 F . * 'J X-t7M 5 H 
[0 04 1 ] sEtc. *^-c-{±, a«iJ53S^O/h$v%x 
-^fc*®-fkx^^ffiBi$rffl^^-C®<fc$-«:x 

fcx^^ffiigm^tfiM-c^s (vm. x^y 

^^b^^x^^^iiifcB&^S. ) . x^=^^ 

i^u*. ^^-^ Mi^a-^A, mmoi- 

[0 04 2] x.-K=f-^«l§**v^4-tS3E«tt* 

[0043] *ftwiz&iimmmzBfctz>m%!&£ 
^mzit. z<mfmkiz*>v*mx'Bfc^h&MM<n 

^Lt < < =Sr 0 , 4*Sr$£'6 fcffi^K i 

[ob44] staii^^n-jftjprey:. 
mtcr>Rwx'mm i ?b±i' s $'^. m&Mt&t&£& 
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&&<?>m±4 x i o-vx:*itJ.s; t t>wt l < . 

10 0 4 5] -JElc#«(iS-&«ci 9f&J8TO&#/h£ 

area*. wi*ji<^j^maf±i8r^JioiB*-i6i^fii§s 

58<3$tT*fc9. J I S • K 7 1 97-1 99 

*:&8rcMS£u 5 o-ct 2 5 owgHoTO®. 
*ct±, so'ckis^'^xte^iaKSco^faT'^-r. -r 

X-tmmMZM&L. -eoBr^BO 5.0?Ck 2 5 0°C<7) 

ra. a^^Jiso^k^-^xiK^agoH^^PSS 



[0046] ISr^fta t ±&£o|S!&tfln!Mi i: &«/f <D 

<r>mi)m i F^<xhmmi^^\ l*»u »ri»ji 

(0047] *fSWt A«H=filWCS &±&S<7>£«, 

[00481 
[ISI] 
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x Ztit>c7)®mizteJ}-#>imt:WLi!ii-&Zblz£ 

*)tmm®& 4 x 1 o-»/x:fta*-c«Tc* * . 
[0049] &&mmf^m<rifm&im&±* < & 



[ 0 0 5 0 ] «2tc. *^tc^m~ffifflT'^ Sffl^tt 
fi£fr<Offii£ (1*031 Ui*&) fc#7X$G^;fiJ£ (T 
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[00511 



[312] 



W 38 


« a 


T. 


(PES) 


|^>-s«v<0>-o|- 


225 


(PSF) 




190 


(PEl) 




217 


(PAD 
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ZoU 


(pi) 




300 



[0052] ttftfm^rv-tfv®** im%mttco& 

o o 

ll H .OH 



[0053] 
[<C1] 



f rS^r Jn 



1 II 

K 0 



ll H 
0 

0 

r I 



[oo54]*'M$ Y<rmwk<nxv r s mmm 
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[0055] %iliiim*?7n-f&Bit. 

BW-wntrnxrcz h z tttwcteomix'fo o . * 
Kj&g^s^^-f & £ t (i^xfflii-c^ o , zotz 

10 0 5 6] *%mzt5V&mfm<Di£mA-i*. 
izmfe-t&mttm. wmw&m.o3ztt.zmtz?$mx'& 

ffiSft, 0 . lmm£jB£0. 5 mmjMtOiB&rifcWv 

0. lmmSrS^O. 4mm*SI. SgKiJ2 L<«iO . 
1 2mm5-|3x.O. 3mm5fo1te*>9. ^o-^tCtJ 
WCte. *F£L<(i0. 2mmI3LL0. 5mm*{S. Jg 
H$F£L<«:0. 3mmULhO. 5 mmifeSrc&& . 
0. 1 mm«T«i +^-^(-«5K^* 

[0057] ISnr2ittfflfltc7)B£JBT'(i, £Si&gi:fi)c» 

*M?)v?4Mmmzm&\^x^h. -ttci>*>. mm 
tiico-kmi&m (Td > t&mft&mtiijii&fm (exam 
mmmmzir<zi£X'*2ti& . 

0 = - <D* /2sr«) ■ 1 n [ (tt/4) < (Tx- 
Td) / (Tc-Td) \ ] 



e 


«*ail$fg] (sec) 


D 


j£)&a<7)®:*;l*jlp: (cm) 


tc 




Tx 




a 




Td 


: ifcMffig (r) 



^ansm ( e ) a. fm&mm ( d ) <o 2«t£jtwu 

(Tx-Td) / (Tc-Td) ORR-Cft*. 
[0058] ±£SK»r&Jf & C fc(i, fi£JB,ft 

znm^mK. m»mcom*-immx'?\-wi3i.&tfX'Zz> 
[0059] GMizmmmt &mm&mLtzmi*M 



[0060] mmmmx-tfSMVJ ?)V94 
mm)%&mx'mm^&. m&mtfo. 6mmto. 2 

mm<7)2«cOirr#fee»S^MS:fflV^. 2mmW0l£Jg 

aifi£»Ti»^«®iiit w«w«oj*£3m^-*fc:i mm 
m^^fUTS> <o . t^o -csi*i^^aiB#^c7)it(i 2 . 6 

mmJlk 2 . 2 mmlf 0^q a q£l£)g-f SK^^fi] 

fig»(c^^ai^oifc(i. twswciicf-sMc. 2. 

6 2 /2. 2* =1. 4tC$r£. OgfttflffibP 1 . 4 

[oo6i] *m*nx'm\zixh&m.<n3LW,m<F>mA- 

IO0. 0 0 1—0. 1 mmff)mfrX'$>&Zb1)W£L 
<; ro-^tcfcuT<iB^)iOJf:^i/3OT 
t, loO. 002 — 0. 1 mm<OJ!^T';£>S.ri:A { 0 

±x-ibh. mtiziimx'Zh<r)\&tt&- v*)\'X 

ffi7vj±*-v*mx\ iximikn* v*mx'ffif&ztL 
h. &mm\tmm<nm&iz®m\^xwmzixhh<r)X' 

[0062] ^wmza^h^Mb^m. mmmt 
±m.mt\tmm\^x^h. %<r>®mMt±*^zki)m 

®mcr>fmx'3\zmz ztizi$m*M tfrx-Mmwrnz 

t>%\^ZkX't>Z. ?g#^{±2 3*CT'0. 3kg/10 
mm<@tUi*«L<. MtcSft L<(i0. 5kg/l_ 
0mm«sm±, itif^KliO. 7kg/10mmita 

KSftJi^i OmmilitCflJO. tg#ffita^I*ItC2 0m 
m/^agT^I5So ^B#<0|lJSI^T'* i. . -i commij 

tewjmm. m^mmzx^^^^y-y^^tth 
tK m'bmtf*%^ztwmmx't>*). &i£lx±z^ 
®mnx'$>&ztfiwtL\\ xmuz^zmmti 
^WRx-m *> ^ h &mcr>±^®<r)®mticr>m'hmx'h 

[0063] 3L&m.tMfm<r>®m-ftz\°\hz j £z>fz 
ah. £&mnmma*®ffl%wamzLfz>) . a&mo 

timsmmx'Zh. coi^». so 2 mz%<%t!X 
04 s viz&mmmizmmv^^^ztfrb. ztibo 
®mitiz&nt:xv4 s FcDmmzyyJ -?-mt lx 
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Jf li-ffc 5 ?^ » *SK-f & £ i: L< . fc 

&mm<oftm&<^ttz&^&x'wmbxmie.-t&* n 
t v^mmi&mi. mm^soumx-^mmkmh 

«c7)^fflcoDflO<Offiv^*^ 5#@ ^T'iOlIllH^Siii^ 

£#0. 5~1 O^mOt COT'S) ££^^Blfi 
li£St::1f5££ AO^oTT < 

[0064] <kmm<7)mmmmtt. mm^mammco 
[0065] ^sjfewtjsnfftcteffl-c* & uraMtt*. * 

[0066] l^yXttkli, W»fir7i^*iH^>'X, ft 

■sat. wmMcommm^m^i^^zm^mm 
[0067] m»m<?)m&-%.v&ffisv>mztt& u>w 

[0068] tt&&Bmx'$m$ixii&MLtt&M&z 

m m £ IE*. 0 . 4m m*9T? . #JR)l<OJS^*«JIff 
*cOl/3OTTfi.-?0. 0 0 1—0. 0 7mm-CJ> 
0. Jgt=«F* U<(i. VS&MrtX*#0- 1 2mmSr*g 



X. 0 . 3 m m£ffiX\ ^.WM(r>W WWJ^ 1 / 
5&T1/1 OOULhTJaoO. 0 0 2—0. 0 6mm 

[0069] tt&mZmX'Umfm&Z&l&t&^fe 
let J, jffi L<i±, flgBco&JKB^W^tfBJr^Jl^W^ 
<r)l/3W.Tt'a-50 . 0 1—0. lmm<0tfc->t. 
UX&R0!IS«>%3tfO . 001-0. 09 mmt*£> 
0, <tOif*t<<±> WMW»**y6. lmmJilx. 
0. 4mm5fa!fT\ ^S^O^JP^AW^W^f) 
l/3W.Tfl."^0 . 0 1~0. 0 7mmT*&-?"£\ U3f 
Jg^wHScOgH$A i 0. 0 0 5—0. 0 6mmTS>»3.S 
le#£ t < ti . mmmwWJi-W 0 . 12 mm 0 . 
3mm*»"C, AiWi^flawff***^!**^ 1 / 
5&T&O0. 0 1 — 0. 0 6mmt*->t. UZfl^K 
Dflgfc08S£* { 0. 00 5— 0. 04mmf£>&. MSfcO 

[0070] 7n-*»-C*ili«* 6 v *ttWfi 

0. 2mmfeJLhO. 5mm5fo"ST\ iWOf^MHS 
S«*<01/3I3TFT\ 0. 0 0 2-0. 1mm 

x't>K>. mzntv<n. wffiMnm&tfo . 3mmw 

±0. 5mm*S!T\ #SS<0JP^*WJi«^ 1 / 
5HTl/10 0JatC. t^- 0. 004-0. 06 

[0071] /o-«tlSWW^^ 

l/3jy,TTB.oo'. Ol^O.'lmmt^t, 
^Dflgp^$A»'0. 0 0 5-0. 09mmt*9. <t 
0»*U<<±. BfflMI^W^O. 2mmUUiO. 5m 

m*ffix\ ^mm^^m^mmmm^ 1/3&. 

TB.O0. 0 1-0. lmmX'h^X. UZ&WQ®<r> 
gil$A J 0. 005—0. 09mmtft0« |gfc*f4L< 
ti, BH*S<Oll^* ? 0 . 3mmIJLbO. 5mm*it, 

^g««0Og|5<0W^* { Br»®*^^ 1 / 5 ^ T 1 / \° 
0VJ±Mr?0. 0 1 — 0. 0 8mmtfc->t, LffJStt 
jujgP^gjl^^O. 0 0 5—0. 0 7mmtJ)?>. EI 

[0072] *^lc>JV^-C . LK^fflfl 

X'h&. 

[0073] &w,m<7>m?*-\m-'X~h zzt twt. t 
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1 1< (4± i o %WFx$>h . &mmmatfumcow 

mcoff^<0(f L,^>£tfif£ L<(i±2 0%lilT. glc 
$t£ L<«4± 1 0%£XTX$>h. ^«®J?^0(f A>o§ 

[0074] *^b^( 4n mz&<vmmmHit&m 
4 9)V94 l&mtLtthZ ti: — P<0@#Jfc LT^£ 
fc<0T\ JfcJ^+M 9)V94 4.£ja<fto*:X>fc:(i£&£ 

{4±&Siag£. 1 5 -CULL. 10 0"cmTT\ 

fi£ffliig«o©cfl:?as*^ 2 ox: £ « t^aiHjiTJcaajg t 

.ItCj£^.&±&S>ffl£<4. Draws as 

* i o o'czmz. ^i&&iz^tnt^mmmmwmmi 

J£J4# * L < (4 2 0 TZV±X 9 0 WFT* 0 , H£*F 
£ L < J4 2 5 taaubT?-8 O'CtlT-C* h . 
l 5X:*M£t-S^J4Mfl®tc*SfS^a^c 

[0075] *^HJ-C'<i. «»$^L«^)£«n«c. 

vt'r- < £ffif£.-tzmmmizimLx 5&mz, mmm 

m-z. -r^-h. unmmtfmmmzmMLx 
ffi. mmm^tfit&®mco&{\:i&mi±x'btiif . s 

-r s £ t t < . mzttf zl< immmjsw < £ 

j£8JHi<08tftiSJ£- 2 o-c ) JaTtcfiT"*-* i t Xh 

iamzmmizmw. txmfz-tz t #xz h . 
[oo76iwi.il m^mizm^h^Mffa^m.mm 
wmmi^&mm^mmmiztm lt*> 5 win<nw\ 
mxf>>o. mm#)%?ttiiif&BX'it3wm. mi>mmm 

Hias*^< . &fc®m<r)mti&ma±.x$>tii£. 



mnmu&mv.Tizi&Ti-&&m t mzn£L\,\ atm 
®mm$m\,zm&vxfrt>2ow&<<r>ffi. m$m& 
^^mm^it^miLkiz-rmi m^z t %&t> 

i£m(mz&mxz%\,\ 
[00773 &mfr^%&±&wmMzwmmx'mg. 
u znmmiztt&ztitztiammmtimtet&t. as 
mmmcof&z3;vx%- ; &-t& . BaMaffiusamp/h 

[0078] *%Bfl{i % ^S*^^S±#McoMMiB 

iz. m$mm-&m*t,%&wmmtf&&L. *<?>mzm 

&mzix&i)\s%&m.®mi)mmmzimtk. mmm 

-^mmcommm ) m^m^-m ( ah > #2® ■ xz 

-1 ox:> UJLh(cs>srao mmmiam- (-Sfmrnn 
mti&m- lo-o > mconttm < Ah > 1 0^ • -c 
m±ics s fm3kwx'$m-tz> ^mm^mmxh 

[0079] mmm.b\%. ^m^tvhm^mm 

^^WBottfl^J3Lhfe:*&ia<o»WHi (AH) 

2» • xaa±. RV/xumwiS. ( a h ) an o» • x; 

V±cr)f&&<&t¥X'fmi-& tS«®imi±*>*ft*ft=5r 

s^ji^fttai: (^^fli^^ag-i ox:) treffl 
[0080] «tai«»ta»^r«. L^m-frm. ( a 

H ) (4 2 • riiLh, 5 0#' • x:ot, stcif * L< (4 

5»-na±. 4 ^c*f^L<t±7&- 

X:l^Lh. 4 0» • X:tlT. St>»* L<«48^ ■ icfil 
±, 4 0»- taaT-C**. L^«^-<i (Ah) (4 

io»- x:tLt, ioo»- xyaTT* 0 . Hicififc L 

<(4 1 2» • XJJJLh. 7 0»- ■ XlVXYXm . «fcffi 
L < (4 1 5 # - TCiaJb, 70»- XWCft 0 . fi*>» 
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[0081] ya-^jmt. mm^M^imtx^m 

yo-|«0lC«tt-5»iL-V>»»ffl (AH) 
it 1 0 » ■ °CU±. . mzift t < t± 2 0 » • *CtLtT'*) 
»} . ft* L^mttm ( A h ) li 2 0# • °C«±. SSK# 
iL<l43 0^- x;KLb-C2bS. 

[0082] ^wwasawsflfcir*-* umo^iz 
a. ±mm<r>m-<r>m^ (-wizitamw^) <r> 

[0083] (AH) <7)±m&. tfV&TJ 

4 A>mcrm&frt> . mnumizts^ximt t < ii 5 o 

# • -COT, b«44 0» • » - 

(Ah) icowcHU ff*KU100&- 

tSJT. JEfc#* L<tt7 o» • iciarFcft*. 
[0084] ^o-tfaW=*JV^Ttt. 8i*tt(AH) t4 
2 0 0# - 'COT***? £ t< , Wdff* b«4 1 0 Of* 
• •CUTFCfc 0 . ( A h ) 144 0 0» ■ 

.»* L< . W=»* U «43 0 0» • •GIMT'C&S . * 

[oossia^i (ah) tmtfc (Ah) *tw*- 

irja^ j±?§<r>fmv?Hz$m L*?-t\ ^mm^i^^M^z 
mmLx^hmcoa&t.zii, *tit>m&fo : &-&tr&i&m 
M£#(oVttM&.x'*>&. — #. A'v^im. 

fmiz&fmm* x"$m l& v ^«##e-& § titz 

mmmzi>-?XK-t (&mi&&*Wi.fe-fz>z^zmm 
Ltzmti&ma. m&SL&waygBzmnt txa o . 
m&faz%ts®ife£fr<7>&tt.i8j&X'hz>) . «<kiam«4 
imfk&mmx'H t*? Mgrttag ( a stm • d i 5 

2 5), SW&rattffiflit'ti&^SJg (ASTM- D 
648. <SfS18. 6 kg/cm 2 ) . ©:®gfatt^Bi 
-CttJKdSBiftK ( ASTM • D648. ??*4 . 6 kg 
/cm' ) T«l«*««kt6. fmB&mnk 



it. mtii^OX^-Uy, zfA%Z{kX>)X1-U>. 

9.. ®fMS,f a tt®Bii:J4. Witf* 

0. tt«l*jM£]liKkMU «ilf«Wfyx-f-py. «K 

[0086] KtstMTrMU #iS-f &M*®*aK**- 
Jg<&TL*:f&. ifi*>l;:|ft&-f SfiiSffiJK*^ (-^ifcffiBa 
tO&ffciSJK + 2 0 *C ) KLt(c:5r h Z. k L v ^. 

[0087] *fStll S^ffi ( AH ) *«2^ • 
_t, &t^/X{4. < Ah ) ifi 1 on • -CULh^fig 

[0088] :WJ3<0@ W«0— o»4. M^ffiSattSrft 

d(Ah) #q#Wiif. ^oawaawaaKJiaatt 

t*6 . jetJisMHi (ah). «^(i (Ah) amm 
®s^it*^t ^>ft <?> iz^tcmxtxh h ■smifh h 
it. ztia±.iz*.miz±z<^&>£mit%<. aww 
mz&w-a* uv%. ztii&i&^&fzMzxmx' 
it. fmzti&it&mmmmffiizimvx smaz. 

WmW&£tf&fc®!fev>mti§J£VXFiz. t?*L<U 

(^ffiiico«c-fk?aj^- lo-o mTic. l< 
a atfmm<r>mmm-2 ox:) anzi&Ti-h^M 

*v4«BWWrc*ft . t<<4±^SiaS$: 1 5-cm 

±-e i o o-cwT. a->&^a§«!g:<t;asA^ 2 o-c 
t*tfcfaK«Tt:»seL. t <{4 2 omji 
-C9 0-CU1T. ao-^^fli^iic^jaK*^ 2 oxnm 

ttcm^XTizm^L. #(c»*L<{42 5"CtLb-C8 

0-cot. ao^jfiWK«o«:flaa«*»^3 0x:&*tfc 

m&TizWLfel. MtmmX-ZO. lmmSr@i.0. 
5 mm*P k (AH) k ( A 

h) O^H$r«^Lrv^. 

[oo89] mttfm^7n-&mf<?>M3mi&g.n 

S5JK^*^fi-»T'#S. («i«f. r ABAQU 
S j (*BIc7)H ibbit, Karlson & So 
rensen. Inc. WV7 h"7xT) J ^ > . r AD I 
N ART/ A DIN AT j ( a.— fe >/ ^ JMJ&X 

izx&immfmmmmzj: 0 mw-x-z & . 

#® (ah ) sitfRttffi (Ah ) {4. iMiago^ft: 
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t±. JJSfO&ftV TABAQUS j £fflUT!t»L*:ffi 

[0090] *%wt l zt5if$,i&mmim«coiimx'im 
x-y*iz£*)fkmzimzixz>. zziz&k 

h*-y df <±fl?fM -y * ( MMm* b «ft¥* y 

{hit* ft I \ ^T-^^< -y £ fi= 3 .1 1 L \\ 

i o o 9 1 ] ft* u^ko— 0w*« m*m-*tt&m& 

-"ytriVX-y*. V£¥mX'y*m) -+9M*-y* (VM 
-y*r)VXy*. Wm*y*. tB^QAX >y*W) 

x-hh. 

[0092] mmmtx y*m<r>wmjizm±z-£&tz 
m&m<?>&%<ti>m$kmz0m#>i>i''yj±. mt 
mti-?y. KfiA'jw. nv 

&*#x ■y+yrmmzmar&nz-ttx a § . itmrnt; 

^•y*£ffd£fc{iffiy>T&#£f£fflT-#l>. 8tf»* 
#x y f->-^tt?Pi(i»r^«t 1-3 Ofi»%!SJgia-£-f 

[ 0 0 9 3 ] <Wc, #f&Hjllc&*F{cf£ffl-t'£ Sfl^Xy 

[0094] fc^M y^ftt. XVZWtmizSi o 

&StCjIrctfrffi$tf&i{0-e£>S. — ffiWKit^;* -y^ 

ii<jw>*fi*»fc-r £ t **^t-*> & . ( i ) ^ -y *m 

T<fc& i i: . ( 2 ) MjxRfc&<vmsmitfimZ*k t=Sr 
tvr fc . ( 3 ) tffaiifiK^P H, iSiagtcJ: 9fcHSPT'# 

&Zt mtmfhtth . ft^- y ^/P;>< y ^-CJiaTCffJ 

mimv-ytf&mzmmzixz. nm^^mtz-t 

fctf>lc(i, iY&X y*Wfr1,Z3E&ft (#S9g, MixM) 
GWCWHAA- ( pHWSS"J. IgaffK (gjt^K gcSSW 

^/l^ -y 4f § ft & . 

[0095] *mnizii^xm%mi,z®m-?hftit 

ffc*:- y *7k* •/ *«i . m 5r 1 m&XWc 5 ftft%* 
iH^Pf* 15^0^ L<{i2S*%tLh5M* 

t> OT'J> 6 . CI Ott^x -y 5-)V* y*m 

omMi. -mzy ; 7-(-7-t^ix?>mm<r>mmx'+ 

ttX'fr*). #£L<1±0. l~5jum. mztt&LKii 

it. ivz-y'rii'* y*mzmf&m(,zLr>fr<otmmz 



it&Zt tf&mX'k 0 . %<r>tztbl,ztt&— y *riV* y 4f 

J: 9* -y*j!«£)!< y=Jffi^$r^$ 
^^^ffiOKbfiBDflCi^rtgP^iT^-y^^'AOii 

«S^f*(i. ^-y^itJK5-±tf-C, ^*^<p< y4f^ 

fro. z<o&5k. m&mzm-t&--yrr\sx -v*m\m 

SrlSi%«±. 5M%*)tSr^-rs-fb^- y^ 

X -y «tC^T 0 . -£CO±C7)pC y ^f®tjm»- -y ^r;^ -y 

w;oa^7^i. 1 4**%#wr 

<y yrvx y =»r« . «8f^^< >y ^®^tC^r§ . »r 

^«^istcii:tg«i#a*<^vMk^--y^^ -y*. «tc 

8«ft%ULt**-rS^- y -IriVX -y Wfto 
b . y triWitemiL^W*.* <*<0. Xy*m 

[ 009 6 ] *%B8t=fcV^Tl8fSft« b VXmi>MLX V ^ 

s .-k u s \ i m$m'^<o&mx -y * tov >t m l < i^Bfl 

WMb LXU. *mft¥f&4 77 BAA 9^|S]gS4 8 

4294 e^mmtizTnZixx^&mz^ ■< s h 
^ffi £ r/i^ u ^T-jaa-r a c: b v-mmx-fr h . bp 

4 9Mzmi-htsw+tt®%mmz^h#m&b 

>Vis*;J±. r^S^cr)^*«x.yf-y 

ijiv^*7j*^ mc^y. TJi<$i'WcD$m*.b# t J-( 

Sr^T . y ^-/P^ y * ft 0 *^'*%HfllCftSF 

[0097] *»Hfc:fiJ9Ffc:«fflT# v ^f^mftCT 
5rIEtcPL<»:^-r„ ¥^SA ? 0. 0 0 1~5^m 

<r>mtt*. --KU-f S Vl/ZMLX i~3 ofiS%. if^ 
L<ti5~2 5fi*%U-&U SHi:^ 
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&jmtv -ymzsTtrnt txit^=- * ~> * 

JkPA9&US~ * Jr** y 9 » 3£* 

areas. 

[0098] -^tc-ffc^- -y * *t±BH4#3ST\ 
iftg£±»fT. b-CfnWvO**. # 

wmv-yimjtmb lt«otu wnvn ovtmx 
&ztx'$>%>. *muzm^& ••/ -v** 

•y *iVX «y «k 9 ffilSJSs i&jtSTIf p Z. b iTfittK 

L<tt5 o-cjarsxaaji. mznt l<«4 o-c 

1TF 1 0 Wlkom&Xt) 0 . $.fz%tt. L< <±«fH 3fc 
0 1 0 /x m&T 0 . 1 A« mkLt<Oj$£Tj> S . 

[0099] mf&miz%mt,z$sm-t$>mm<t'¥=->y tnv 

[0 100] UMfc¥-y *Jlo«»* (M£5~18 
( 2 ) ®g;oA^ ••/* (®«^DA^ >y*W) 

( 3 ) «M->y^^ (3tiK--y^^ ¥ft 
- ••/ -y * . $&&R- -y ^vi* » ) 
(4) ^fil^ y* 





/ * <* 


stem 


«K<hv; 








200- 550 








230- 300 




7? hJS 




100- 250 








400- 500 




■7? h» 




500- 600 








500- 800 




5-6 * 




500- 800 




8-9 % 




500- 800 




~ B^m i % 




800 




Si* Xi-T-F 3?C^ 




600 


MM 






750-1000 








1000—2000 








400— 850 
















530- 580 
















640 








780- 800 








640 



2mvxktf)mzix&zbi) i iftt.L\<\ mummik^ 

- -/ >r>v* •■/ *<7)±.lzW8mx •/ ^RV/Xiitt&m* 

[0101]> -/^®<y)g^B^®< . «SO^|iO^<y 
y/^-y^fl-^^^DA^-y^-aWO. 5/<miyji 
<7)mx.X'1f&t&Z.b1)m$.L<. J:0»^L<(il~ 
5 0jumOJ¥^, L< (42 — 3 0 u^M^-X 

bZZbiiWtL^. 

[0102] fmth£fofflfeiz#7xmt, *7**ij 

^Stt-C^&«^, !f$tc2 0Ma%5rjMz.6 5S»%«0 
^«*^§^T^S*&. fc0^(t3 0~5 0«»% 

mrnwz. h&\,^±*ix£Ltx$)&z.ttm&i<i<\ - 

f?QA^ y# 2: KM? @S^oA^-y^Sr7y 

^a^'s^s bmMmum.mx'iiMuz< i^. 

*W!B-«i t* y^-^SJffi ( H V ) X'\m~?hZ b iz? 
h. h'»/*-X«S(HV) biil 3 6JS«0TIft$rW-r 
hn^VVftrnZEtf-b tTfflVK SfaSr^tJtJf 

0 s m<4(ik g/mm2 T-^-T. ^CSIC^W'S:^ 
U5X(Ob'7*-X«S(HV) &7rcf. 

[0103] 

[*3] 



(15) 



3 4 7 4 0 



[ 0 1 0 4 J -03*- •/ $7kX «y * ( $mm- -/ *)l>* y 
8fci &®KcO^-ffc(i I S O • D I S • 4 5 2 7^(Cffi 

[o 1 0 5] ^&mmizti!.^ztL&tf7Ximt vx% 

-e<0ffl^<4. Si0 2 *<52-56wt%, A 1 2 0 3 
#1 2—1 6wt%, CaOAU 6 — 2 5wt%, Mg 
O#0— 6wt%, B 2 0 3 **8- 13wt%, Na 2 
0&tf/XliK 2 O#0-3 wt%T-£>6. ZKtfyX 

10 10 6 ] 2ji:|lBBfc:S^S^gJi^®$*«^iS«aj§4» 
Jg+5 0) iiO^lv^ttW. 

[oio7] *Kmz&mzmm?z h ziit>cr>&m* 
■y*it. mf&mtffltmwa&mx'®mLx^z>. 
m t m&McoRmux >v*mt m^m^mmzx <o ax 
tzm®.* Lx\,^zttf$f& z<r>m^<r>^%mz 

[oio8] *ftwcr>&mmmmte. mmvt. skhl 

[01091^7 * -ejE2j£ L*&®JlfSffl£ LtJ'^tc-T 

&um±n«<?>u&x'noz'btfX'Zz>. i7fy/$ 

/k* y * . «ll?ifM <y . ffcfx >y -y =*^<0®??£ 

se^tx -y ^ vyx% h&mx-hmt. -mcr&m&m 

CO LBMttCttfHS tlX Wl7 f-V i: [sia<7)^r?£T- 

-e uzitr & *&«i^«F(cffiffl-c^ i) . &mm&- -y y 

/k* y *cr>m-£ . 8S£M# 8 ««%ULtc0^x -y ^ 
fci ^{fc^x - y triVX •/ Jf Jix •/ ^-yy^ tt^tw. 

[oiio] it^-yy/^ •y^com^mtm^mz 

-3^Tti, rpiating- and- Surface 
Finishing, 79, No. 3, P. 29 — 3 

3 < 1 9 9 2 > j mz7nztix&>0. m^m*^ 

«#***U 0-1 2«»%-C TGoodj . 7-9fi 



M%T r Pairj, 1 —4*fi%T fPoorj t=5r 

-4. 5fifi%#/3ffi. 1 1-1 5«M%* { rfflT'J> 
0, 4. 5-1 lM%tirfflfc/Jffl<D&-£!fre£>&. 

itawxs 8nm%&±cr>it!fizm&mi.*£ w. 

[0111] m^X y^r/^./dr-Ctffl^tCiOX yf- 

x.-y+yfisixm^. x.-yj-yyiz3:&umzi±. x 
■y^yrmfflomws. x-y^y^§^-rv>^sstx 

•y^-y^Sil^v^SJloa^^-^-li-^^J; OHflfT^ 

-$-Zcfr*>i81Z&C0^{t¥- -y ^-/l-X -y ® J ?>«^!« 
9 OA^ y 4f B^5rottl» <! t \i&mz&mX'Z h . 

[o 1 1 2 ] mMm^yv^tvwx^wi-^a.'-y— 

U>Xtf.t,Z-t&jT&ltm«^Z.btl&i>K (a)^-ydf 

xumm-tzirm. < b ) M&MZJLftmmxuyxtt 

^flW'JL, Zcrivyxftiimizx .y^fSrffw iJcv^T'-e 
(c) fc^^t^^S^Ttl^yXtO^^^fflv^ -r 

^«±A$f(CffifflT'^ ( a ) ( c ) 
^JSW^ff^u^x^c^fttTv^. — 3r, (b) 

[0113] ^H^^S^STfi^S^^l^yX 

yXtf'ftt>tl&. fiE*«Mf«Jf+tT-( 
Oia«a5S:WrS^yX$r^TSi:. S^fA-bx-f^ 

mnmz^mm^+wzM&ib-r. n&z+ttizn 
&Ltzmttc\syxzffi&?h[,z{t&mwg.zwbxm, 
<mmLx&m-&&m t &-?fz. ^a?ajssr^<-ts 

•es^*^*. *ftwx'iifm*r4 7>i>?4.&<7)m± 

Z&l'Uzt t'tb. ft$l£Bk1iHznmLt:&1it%l'yX1)i 

[0114] mm*wa#&w*tt&ii5i£%iiffimt: 
h^m&\i®.mshznz.i%itizi5\,^xi>. ntwamtf 

*&>M£c\i.mmmx'*>^tz. wmnmBmt* m 
mm<r>w^+MzmmztiKiih&%t&f&&(m&m% 
t>ti. mzmm^mmmimm^MLx . mmm. m, 
&mm*&M?hiz\m!t>xft& 

fgs^sao^ < y ^ =y 4 v izimmn&titcii 



(16) 



^¥9-234740 



mmcxcomt o* { t &->x \ti&fflMW€i&mz t/£#ffl 

%Ltzft*+iHzfm&,mmxi&flLX'Z &im&w&t> 
. $>& v*m&L%< x i>¥-ffft&m&mz+ft 

1z. Zn&cMShte. ASTM • D 1 0 0 3T«S5£L!t£ 

mmmmT (%) . fo®L±mmmD (%) . vff* 

&3t>I*P (%) «Wv 
T = D + P 
P<0. 045T 

[0115] iMc, *^c0^ftW»i U*ftJ&£a 

xjj^gx •/ ^- y ^jaatc x *)&m.z n-fzmn Lvam 
tt-?&&§Ltf&mz®.mx'Z&. jg(c#it<ti. a 

k2Jf£3rf££«Jl£*rri>:£SS:. ^at^K^ 

mj&co2feUi±X'$>&zttfmziittL<. ±ii&m® 

[0116] G!#<0— J&co&ScoM^ -v t*-r £ffij£-f 



x KHURt: tx zfj»mo#v xj-uymx-mitifm* 

©teS^M^fiSffl LtzTm&\.z5mthffi$cr> 
^, >>x^ H 5 ^ At><£^. %- =5rl6rft't®. W 

[0117] _LiegW£5fJ£-r£Jh"C. *f6WtCfflv^4 

ttizmtw zcD&m®t> < 2®i!Lt(Dt%£izi,i. &m 

A' t'-r ^ (ic7)^ffi^ga<0W^{i^#)R1<^Jf 1 

•y ^ -XS*ffi* <; e^>rtffl9^S® « (t'-y# -X®&- 
50) ai0^v%,Ii:AW*L^. ^-^*>. tVH 

tit'-y#-X®K (HV) -CJfc«W4ii:Ci-6. t'y 
*-«(HV) tlil 3 6S<7)H«$r*-rS^-V 

kg/mm* T^-T. 

K77Xh»uili, 2«tLh. »*L<ti3~6S^ 
4.. 3— 6£<WyKy7Xh*ftS<0^t£ 

w£n2mr>9m£& r )&L'tf->xi>&><\ -&(D*ry 
liHJBTCft i» . -fk^- y ^ ^ (««w- 



(17) 



34 74 0 



•y *&<D»XmtZ <fc o T t H=Sr & . - >y *r)V* -y * Offr 
imizX&ffl&CDmtti. ISO-DIS-4527fC 

[0 118] *?&Wlz : &«&&®3L-yi->-ytli. in. 
feLh, »*L<Ji3~10g, JSK#£L<(i4~8g 

#&<7)(iffl«|-CfcS. £gS*ffi£^ax.y^y^j{Ui 
y^if S*^^rtl8ltIi<OX -y ^-y^agco 2 fgfcLL 

[0119] &mMtfWM- y f)VX -y 3f , Wm* -y 
* . v tr)V* >y *3fcr>~mcOX. -y ^- y ^iTCX >y 

imz ttx vy h Ji v+yy&tfflmcox. y ^- >#mtm 

Vvcgfrfrffltvxdfy^U &^T1Sfl;SS2&i§?K^Ig 

^?R-CX-y^->-^a$iXSo Z<7)-?X*y7tJZy + 

[0120] -v >T)V* y *<0i&£\ gS^SA* 

8**%UJLhO^- -y ••/ * (ix -y^y-fts ixM 

< . «n#a* { -e-aj: D^mw^v*-^* -y^tix-, 

^-y^ft^-Tv*. **b>11c*>^T. flfflko^g/llcli 
■Mfctttc«tfcSf«**- v ir/Wft£ t < . fSffi<o& 
m®(3(±^-i5-»* J 8Sft%*)1fC3S»%iyj:0- >y 

[0121] *^BHc^s#s-^yKr^xh5aa, 
stx/x(±^sx -y+yT-mmzno Z t iZit. +ry H 
hjtliSi: x y f-y ^saa^ffl LT-^-lt 2 0ULt 

yrmmt. -nhh^i^m-y^y^^h^m^m 
x--&hit&iTmimi>&mz&mx'Z h . 

[01 223 Zco&WX'lSMZtlhzf^i&ittfVAI-l' 
yWco&&®mttliifm&cr>mM Lffifi . ft £ t < titS 
^|oA^f^c02BfcTROiSJK, *fiL<<iBfeTR0 

(Stt£*Pf S. 181131 ->*>£|£!§fc(i J IS K5401 

[0123] m&Mmm&m^mmimfmmm&m 
zmmLXfmLKm&. mmmiz&tzmttmtf&f&is 
nx^^w&x'm&m^i&mmizmmwznmzit 
z>iz&m*&j)Ztoz.z>z.ktit*imiz*& . mmmtm 

mmLw&tk. mttmw&®.zix*\^ioiz-&m.® 



m$mtf+ftizjimzti&. wmwouMwacDwm* 
mftiz%~?x^xh, ztitf+tHzmmzix&zktzz: 

&m&WX'&M2ixti§&ffiLViJ8.BSi,ii. zcrmmvm 

fflmacoammniz**). m&BShizAcojmtftm 
a. 

[0 124] ZtilzftLX±j£<r)J: o &£&x -y-f-y^ 
S.Z//X(i^a-9-y h £Sofc&gJf ttlfrgijf 

o ax/ct , m&nz m^wamfficofm&z ft s t <o 

^tc:5rofc#S&-p<Slc(i, ^Sx-yf-y^at^/ 

[0 1 25] ftfaifi)t0&S)&^{ira-fi)yB 
[0126] Sfffi^T'Ji. ItJU^n&^-fiefflflgag. 

w-mm&mtf 2o~3oomm /®xh h m&iz®%: 
tf±z<%<)&ftizmmxz&. mzft£L<n3o-^ 

2 0 0 mm/Wco1&mmiiiX&ftl l Zf$.Bi$tl&.. SrtcS. 

i>&mxz&. 

[0127] yu—^miza^x t , /D-§ni,M 

©Bias, i^ffiag. T'o-ff^. ^o-$ix-S»^-'J 

vytfwtmizmf&Lxfrb. fn-EJitffm&ftffi 
iz-\-iHzfrfr&£X'cr>mfflmiz£ vmmwmmmm* 

h . *W%X\ i . yo-§n^t'jy y#£!^®lcf£M 

O^ra^' 1 — 1 O&X'b&Z b tfft £ U< . mzft£ L 
< J± 2 ~8 &Xt> h , mz^mWX'lt , -£l«8IB!A<SfSl 

[oi28] *%H>i^0iia^ffl^Ti^HB-rs. 

[ 0 1 2 9 ] m 1 -02 7»i, S*ffiiSJg<0^££it 



(18) 
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[01311k (d*T/dx*) =0 

[0133] q=-k (dT/dx) 

[0134] [K] {T} = <F> 
ZZX\ [K] til^E^Vh'J^X, (THJ^<Of 

Aiag^? wk < f > ttjaaBK"^ vivx'hh. m& 

[0135] HI^COit»{±. rtTBRS^T ^£>iJUB£>tf>t 

aqusj zm^xn%*fs->K. z.<r>imx'\±. SfS. 

HflftPSft-fhSvifc LXmni-Xstn-LX^h. 

[0136] ^mcDm&^commmu&^itcoc a e 
mmmx-mfmt tx&mi-zxvj $ vnmmm&m 

^UX^-l^yfcOV^-C(iiM£^*{i. H. Lob 
oRXSR. Newmanf fSPE-ANTEC 9 

o. 86 2 j izme&tix^&mz&mL. Jt^ti j. 

Brandrup, E. H. Immergutfi^ Jo 
hn - Wi l ey • & • So nsf£ff<0 r Po l yme 
r-Handbookj fciei&Offi££ffl-t&. sK'J:* 

?/\y »/ 9 ■ 1 9 9 4 j iz§SM0)m$:tiiR\-?Z> . 

crfflmz^Xli. r^gJoXj Vo 1 . 8(2). 9 

2 (1996) . SPE, ANTEC 9 0. 86 2 
(19 9 0) . ^mtaHi ' 90. 139(199 

o) mx-mszixx^^tf. mfemzzom**). 

h^tt-th. WContli, ,-Kt;xf-wy{48 84 
kg/m 3 ; .-K'Jjj-dri^f-l^til 4 20kg/m 

3 . jKU >f 5 Ktt 1 4 2 0 k g/m 3 Sr -eft-fix&ffl-r 



(m3KR. ¥J*4*. ft*fc££ttMr) <Dffi£-e<0£ 

SS^ffiJiO . 3W/m • K. it&ffiti 1 • 1 J/s • 
K. 18 5 0k g/m 3 £ . f&KfcETjCWf&S: 

1W/ (m • K) . JtfS;{i4 5 4 J/ (kg • K) . « 
£«57 0 0kg/m 3 $r(£ffl^S. 
[0137] HtCv *^c0S«®iaK^ftOC AE|{- 
gLfcrli. B£moffiBMWBi^Sr#«L-CV%!5r^. 03 

&8Sflii&K-t#£CAEi1-gU ©aiBrH^aJK^Sr 

^u^aT'j>s. cAEitac*m±. ®fl§#M<ti£ii!£ 

#M<V r#V*1-U>492i . 8rt&tSJK{42 4 OXX 

&m&m± 5 o-c. &mumm. t'f - ^ «w 

^(12 mm. -9">f Hy'-h*^85i!)«g?it'COg£t!»^l 
(42 9 0 mm. &m*vt'r- < (OffiRgSmmffltfO . 4 
(Wtlli$S7 2 5mm/#) t 1 . 0#' (StHl^Jg2 
9 Omm/t) T'£>i> . h*^«0SE8f* ? 2 5 mmCO 
(aSt .14 5 mmcofitat-, ©BS^S^f -V b*-r >f £ 
^L/iig^SlglliH^iaK^SrllSOlc^-r. It 
mi$^* { 7 2 5mm/#^«£»itcOitl^C»±#l8ff&^ 

<=5rSg^^«J4T*^ . ^\mm^2 9 0 mm/^tc 

ItJUa-K*^ 0 — 3 0 0 mm/f^£j£tf{BO*ir£ 

[O138]H28t029 \,Z*WfoZfflfr$ h&m$i 

com&mm ( a ) titm ( c P ) <7)iag«c#tt^^ t , 

*^tc^S C A EstntzitZ Kh<7WAz5xtf*&M 

[o 1 39] hi. i2ai^3cii. mm*t>%&3i 

I P S X'^-t . ) <7)iS]g# 2 4 0 "CT'lt Ltz t # 

[oi40] m*<r>&&&nfkmmmztx.fz-&i&®$ii 
tfttwztitz&wmwizmi&Lxfrtinftm (&) 
ltv^ ..' imztiJz&mtm&mmizmteLx . n 
jfK&ai$*T.6 (hi ) . n&mcommszmf&mx'ti!. 
mt&t. w$mmuf&ztitz^&®m^?&k ! %.vx 

. H^-ri 0 £ SS® 5: 0 . IraratO. 
3mm^Bfffia (^U'fSH) TteS-f&i: (02X1^ 
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H3) . an&mm (^-MSrfbKuxf-t^) tmrn-tz 
t o 1 4 1 ] (34 n mim<?)±&m<?)$mMiz&mm 

[ 0 1 4 2 ] 05 (±. IH&SgcOi&feMOSgiStCO . 2 
[0144)17(1 «^*^^S±#S<0MM®^ 

im s H^srtfeaL, zv>mffit,z- y>rf\,m (ia-c'(iN 

IfcgU K#ST'^A^b-K'JX^-U^®lltWiaK*>'2 

4o-c-c-*tai«»L7t:i*o. mm&tf&m&mmizmM. 

h'JI<7W«^£ 0 . 3mm, — •y97MSOJ$*&0. 02 

m m t,z ^zw > %<7>mmmm&fg.<n>mf , g.ttx'b o , 0* 

0. 5Sttt(i?K'J -Y 5 Kao^fc&gUt^T&S. * 

tmt b hlZiSTF-t^lzMLX. #!M$FJifc — -y ■ 
^/WI L*:*8£(c(i . -S < <£T L^c 

f££Stf±.# lt frt><mizi8;T?h . ztmmmv- 

[0145] 08(1 sK!M 5 KJBO±fc:ttff'*-&:i<y 

SSif££&<^6(Ctl «M(AH) &l*/X(±«# 
ffi < A h ) 1fi-fe&±<7)WX'$i&i£&WS>hZ. fc £f&!. 
Lfc. 08(CfcV>T. -••/'!r>l><F>m?t-tfO. 0 5mm 



x\ -sfcrnmcownmiztf 1 o 5-c o^-c-is 1 1-^ 
) <w§& . ^HT^-rfflw 2 * j *^-c^-ra^fi 

(AH) (c=5r5. ®tffci&£<0&l J: 0 1 0iCTdlJ5l 

(Ah) . >y YiVM^WM^Q ■ 1 mmtC^rS 

fc. -B<STt^*®fflg* J SlX±#-r&ig^(i«<^ 

£ h . - <y ^r)Um<r>m W 0 . 0 0 2m mc7)%^(c(ig} 
Wv^tf5tc. Stai^^S«Dil|3Stt(iASfT'$)S. 

-&fi£©fli<7)«c-fl:iajS) I«SM ( ah ) 28> • 'CUl 

i o-c) > ffi«o«^-<i (Ah) wio& x:i;xt<r)fm 
ftftx-mB^-z zttf&mx'iyh .- - 
[oi46] zwm-ftmi&moffimzj: 

mz*z<*&. 
■mmmwm<*& 

ztit><7)ij!*uztinmumftmte*:z < %h imz 

mfeztitztrnx-mftrnttz \, ^h^sjr-ts . 
[oi47 3 *ftwcr>mftmi±zixt>(?)mmzm-&L 

[0148] 09H32 6(i, S3^^)^Sc7)M*H 
Br^« {#0 4 5 H (H+TI4P I T^-f. ) X(± 
x^5H»li> -eco*Mc7)^-y^«»^^«^ 

(ffl^®?ajg-^^ii^-fb?ajS) fficoa^fi 
ah(»-tc) (w-jtffi) tommzTK-i-y^yx'h 

ztit><7)%mx'ii. &&fmmcr>wi<ti8 l m<?>mttm 
tf^&mz^&mttm ( a h > x-h o . ^-fCiajsj; o 
i o-cffi^iagoa^is^^tca^^a^-ffl ( a 

h) tcffll-TS. ffl*<73^tt£Si4&tm5(;:ifcfctf>T 

^u, 0+<^#^-(±*4s.ix^5co4'(C7s-r##(ciaa 

[0 149] 
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NO. 




[-1 


PI** 
[-1 




tt] 


[t] 


i 


HIPS 


2 


ai 


0.01 


210 


30 


2 


eips 


2 


0.1 


0.02 


210 


30 


3 


HIPS 


2 


0.2 


0.01 


210 


30 


4 


HIPS 


2 


0.2 


0. 02 


210 


30 


5 


HIPS 


2 


0.1 


0.01 


240 


30 


8 


HIPS 


2 


0.1 


0.02 


240 


30 


7 


HIPS 


2 


0.2 


0.01 


240 


30 


8 


HIPS 


2 


0.2 


0.02 


240 


30 


9 


HIPS 


2 


0.1 


0.01 


270 


30 


10 


HIPS 


2 


0.1 


0.02 


270 


30 


11 


HIPS 


2 


a2 


0.01 


270 


OA 


12 


HIPS 


2 


0.2 


0.02 


270 


30 


IS 


HIPS 


2 


0.1 


0.01 1 


240 


40 


14 


HIPS 


2 


0.1 


0.01 


240 


50 


IS 


HIPS 


2 


0.1 


0.02 


240 


40 


u 


HIPS 


2 


0.1 


0.02 


240 


50 


17 


HIPS 


2 


0.1 


0.02 


240 


70 


18 


HIPS 


2 


0.2 


a oi 


240 


50 


19 


HIPS 


2 


0.2 


0.02 


240 


50 


20 


HIPS 


2 


0.2 


0.03 


240 


30 


21 


HIPS 


2 


0.2 


0.02 


280 


SO 


22 


HIPS 


2 


n 1 


0.03 


240 


50 


23 


HIPS 


2 


0.2 


0.03 


240 


50 


24 


HIPS 


2 


0.2 


0.0S 


240 


50 


25 


HIPS 


2 


0.3 


0.01 


240 


SO 


26 


HIPS 


2 


0.3 


0.02 


240 


50 


27 


HIPS 


2 


0.3 


0.03 


240 


50 


28 


HIPS 


2 


0.8 


0.05 
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A partial translation of JPA 9-234740 
[What Is Claimed Is:] 

[Claim 1] A synthetic resin molding method comprising: 
using a heat -insulating- layer- covered mold with a 
5 metal layer in which a heat -insulating layer which is 
made of a heat-resistant polymer and has a thickness 
exceeding 0.1 mm and less than 0.5 mm is present on a 
mold wall surface of a main mold made of a metal to be 
in tight contact with the mold— wall surface, and 

10 a metal layer is present on the heat -insulating 

layer in tight contact therewith; and 

performing molding satisfying such a molding 
condition that after a synthetic resin to be molded 
comes into contact with a mold surface that forms a 

15 mold cavity, an integral value (Ah) of a value of 

{(mold surface temperature) - (softening temperature of 
synthetic resin)}, while the mold surface temperature 
is not less than the softening temperature of the 
synthetic resin, is not less than 2 sec * °C and/or such 

20 a molding condition that an integral value (Ah) of a 
value of {(mold surface temperature) - (softening 
temperature of synthetic resin) - 10°C>, while the mold 
surface temperature is not less than {(softening 
temperature of synthetic resin) - 10°C}, is not less 

25 than 10 sec ■ °C, and such a molding condition that at a 
lapse of 5 sec since the synthetic resin to be molded 
comes into contact with the mold surface, the mold 
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surface temperature decreases to not more than the 
softening temperature of the synthetic resin. 
[Claim 2] A synthetic resin molding method according 
to claim 1, wherein a thickness of the metal layer on 
5 the heat -insulating layer is not more than 1/3 the 

thickness of the heat -insulating layer and 0.001 mm to 
0.1 mm, and injection molding is performed after a 
temperature of the main mold is set within a range of 
l5°C Ji .inclusive.,).- to 100°C ( inclusive ) and" at a value 
10 not more than a temperature which is obtained by 

subtracting 20°C from the softening temperature of the 
synthetic resin. 

[Claim 3] A synthetic resin molding method according 
to claim 1, wherein the metal layer on the 

15 heat -insulating layer comprises a metal layer having an 
embossed surface including a projection and recess, a 
thickness of the metal layer corresponding to the 
projection is not more than 1/3 the thickness of the 
heat -insulating layer and 0.01 mm to 0.07 mm, a depth 

20 of the embossed recess is 0.001 mm to 0.09 mm and 
smaller than the thickness of the metal layer 
corresponding to the projection, and injection molding 
is performed after a temperature of the main mold is 
set within a range of 15°C (inclusive) to 100°C 

25 (inclusive) and at a value not more than a temperature 
which is obtained by subtracting 20°C from the 
softening temperature of the synthetic resin. 
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[Claim 4] A synthetic resin molding method according 
to claim 1 or 2 , wherein the thickness of the 
heat -insulating layer exceeds 0.1 mm and is less than 
0.4 mm # a thickness of the metal layer is not more than 
5 1/3 the thickness of the heat -insulating layer and 

0.001 mm to 0.07 mm, and injection molding is performed 
with such a molding condition that the integral value 
(AH) is 2 sec • °C (inclusive) to 50 sec • °C (inclusive) 
and/ or the integral value ( Ah) is 10 sec • °C 

10 (inclusive) to 100 sec ' °C (inclusive), and that at a 
lapse of 5 sec since the synthetic resin molded comes 
into contact with the mold surface, the mold surface 
temperature decreases to not more than {(softening 
temperature of synthetic resin) - 10°C>. 

15 [Claim 5] A synthetic resin molding method according 
to claim 1 or 2, wherein the thickness of the 
heat -insulating layer exceeds 0.12 mm and is less than 
0.3 mm, a thickness of the metal layer is 1/5 
(inclusive) to 1/100 (inclusive) the thickness of the 

20 heat -insulating layer and 0.002 mm to 0.06 mm, and 
injection molding is performed with such a molding 
condition that the integral value (Ah) is 5 sec * °C 
(inclusive) to 40 sec * °C (inclusive) and/or the 
integral value (Ah) is 12 sec # °C (inclusive) to 70 

25 sec * °C (inclusive), and that at a lapse of 5 sec since 
the synthetic resin molded comes into contact with the 
mold surface, the mold surface temperature decreases to 
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not more than {(softening temperature of synthetic 
resin) - 10°C>. 

[Claim 6] A synthetic resin molding method according to 
claim 1 or 3, wherein the thickness of the 
5 heat-insulating layer exceeds 0 . 1 mm and is less than 
0.4 mm, a thickness of the metal layer corresponding to 
the projection is not more than 1/3 the thickness of 
the heat -insulating layer and 0.01 mm to 0.07 mm, a 
depth of the embossed recess is 0.005 mm to 0.06 mm, 

10 and injection molding is performed with such a molding 
condition that the integral value (Ah) is 2 sec • °C 
(inclusive) to 50 sec * °C (inclusive) and/or the 
integral value (Ah) is 10 sec ' °C (inclusive) to 100 
sec • °C (inclusive), and that at a lapse of 5 sec since 

15 the synthetic resin molded comes into contact with the 
mold surface, the mold surface temperature decreases to 
not more than {(softening temperature of synthetic 
resin) - 10°C>. 

[Claim 7] A synthetic resin injection molding method 
20 according to claim 1 or 3, wherein the thickness of the 
heat -insulating layer exceeds 0.12 mm and is less than 
0.3 mm, a thickness of the metal layer corresponding to 
the projection is not more than 1/5 the thickness of 
the heat -insulating layer and 0.001 mm to 0.06 mm, a 
25 depth of the embossed recess is 0.005 mm to 0.04 mm, 

and injection molding is performed with such a molding 
condition that the integral value (Ah) is 5 sec • °C 
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(inclusive) to 40 sec * °C (inclusive) and/or the 
integral value (Ah) is 12 sec • °C (inclusive) to 70 
sec • °C (inclusive), and that at a lapse of 5 sec since 
the synthetic resin molded comes into contact with the 
5 mold surface, the mold surface temperature decreases to 
not more than {(softening temperature of synthetic 
resin) - 10°C}. 

[Claim 8] A synthetic resin injection molding method 
according to any one of claims 1 to 7 , wherein the 

10 synthetic resin is injection-molded at an in-mold 
average flow rate of 20 mm/sec to 300 mm/sec. 
[Claim 9] A synthetic resin molding method according 
to claim 1, wherein the thickness of the 
heat-insulating layer is not more than 1/3 a thickness 

15 of the heat -insulating layer and 0.002 mm to 0.1 mm, 
and blow molding is performed with such a molding 
condition that a temperature of the main mold is set to 
15°C (inclusive) to 100°C (inclusive) to be not more 
than a temperature obtained by subtracting 20°C from 

20 the softening temperature of the synthetic resin, and 
that the integral value (Ah) is 10 sec • °C (inclusive) 
to 200 sec * °C (inclusive) and/or the integral value (A 
h) is 20 sec * °C (inclusive) to 400 sec • °C (inclusive) . 
[Claim 10] A synthetic resin molding method according 

25 to claim 1 or 9, wherein the thickness of the 

heat-insulating layer is 0.3 mm (inclusive) to 0.5 mm 
(exclusive), a thickness of the metal layer is 1/5 
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(inclusive) to 1/100 (inclusive) the thickness of the 
heat-insulating layer and 0.004 mm to 0.06 mm, and blow 
molding is performed with such a molding condition that 
the integral value ( AH) is 20 sec • °C (inclusive) to 
5 100 sec • °C (inclusive) and/or the integral value (Ah) 
is 30 sec • °C (inclusive) to 300 sec • °C (inclusive). 
[Claim 11] A synthetic resin molding method according 
to claim 1 , wherein the metal layer comprises a metal 
layer having an^embossed surf ace including a~ pro j e^ t iorr 

10 and recess, a thickness of the metal layer 

corresponding to the projection is not more than 1/3 
the thickness of the heat -insulating layer and 0.01 mm 
to 0.1 mm, a depth of the embossed recess is 0.005 mm 
to 0.09 mm, and blow molding is performed with such a 

15 molding condition that a temperature of the main mold 
is set within a range of 15°C (inclusive) to 100°C 
(inclusive) and at a value not more than a temperature 
which is obtained by subtracting 20°C from the 
softening temperature of the synthetic resin, and that 

20 the integral value (Ah) is 10 sec • °C (inclusive) to 

200 sec • °C (inclusive) and/or the integral value (Ah) 
is 20 sec • °C (inclusive) to 400 sec ■ °C (inclusive) . 
[Claim 12] A synthetic resin molding method according 
to claim 1 or 11, wherein the thickness of the 

25 heat -insulating layer is 0.3 mm (inclusive) to 0 . 5 mm 
(exclusive), a thickness of the metal layer 
corresponding to a projection is 1/5 (inclusive) to 



- 6 - 



I." • 



I HIS PAGE BLANK (uspto) 



1/100 (inclusive) the thickness of the heat -insulating 
layer and 0.01 mm to 0.08 mm, a depth of an embossed 
recess is 0.005 mm to 0.07 mm, and blow molding is 
performed with such a molding condition that the 
5 integral value ( AH) is 20 sec • °C (inclusive) to 100 
sec • °C (inclusive) and/or the integral value (Ah) is 
30 sec • °C (inclusive) to 300 sec • °C (inclusive) . 
[Claim 13] A synthetic resin molding method according 
to any one _of- claims- 9 to 12, wherein blow molding is 

10 performed with such a molding condition that a time 

that takes since a parison comes into contact with the 
mold surface until a blow pressure sufficiently acts on 
an inner surface of a molded product is 1 sec to 5 sec. 
[Claim 14] A synthetic resin molding method according 

15 to any one of claims 1 to 13, wherein the 

heat -insulating layer and metal layer are in tight 
contact with each other through an interface having a 
fine recess and projection. 

[Claim 15] A synthetic resin molding method according 
20 to any one of claims 1 to 14, wherein the 

heat-resistant polymer that forms the heat-insulating 
layer is made of straight -chain polymeric polyimide. 
[Claim 16] A synthetic resin molding method according 
to any one of claims 1 to 15, wherein a mold is used in 
25 which an uppermost surface layer of the heat -insulating 
layer is formed of a heat-resistant polymer blended 
with 1 to 30 wt% of fine powdery etching assistant, the 
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uppermost surface layer of the heat -insulating layer is 
subjected to a chemical etching process to form a fine 
recess and projection, the chemically etched surface is 
subjected to chemical plating, and the chemically 
5 plated surface is further subjected to at least one of 
chemical plating and electrolytic plating when 
necessary to form the metal layer that covers the mold 
with an adhesion strength of not less than 0.3 kg/10 mm. 
[ Claim 17J A synthetic -re sin - molding me t hod according 
10 to any one of claims 1 to 16, wherein a surface of the 
metal layer or part of the surface of the metal layer 
is specular. 

[Claim 18] A synthetic resin molding method according 
to claim 1, 2, 4, 5, 8, 14, 15, or 16, wherein a 

15 surface of the metal layer or part of the surface of 
the metal layer has a lens -like concave and convex. 
[Claim 19] A synthetic resin molding method according 
to any one of claims 1 to 16, wherein a surface of the 
metal layer or part of the surface of the metal layer 

20 is matted with a fine recess and projection. 

[Claim 20] A synthetic resin molding method according 
to claim 1, 3, 6, 7, 8, 11, 12, 13, 14, 15, or 16, 
wherein one of the projection and recess of a surface 
of the metal layer is specular and the remaining one is 

25 matted. 

[Detailed Description of the Invention] 
[0001] 
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[Technical Field to Which the Invention Belongs] 

The present invention relates to a synthetic 
resin molding method suitable to injection molding, 
blow molding, and the like. More specifically, the 
5 present invention relates to a molding method which 
enables omission of coating that is sought for, e.g., 
to decrease the manufacturing cost, recycle a molded 
product, and decrease environmental destruction caused 
by vaporization of a solvent and the like , and which is 
10 particularly suitable for molding the synthetic resin 
housing of an electric device, electronic device, 
business machine, and the like. 
[0002] 
[Prior Art] 

15 In injection molding, an improvement in the mold 

surface reproducibility and the appearance of a molded 
product can be usually achieved to a certain degree by 
selecting the molding conditions such as increasing the 
resin temperature or mold temperature, increasing the 

20 injection pressure, or the like. Similarly, in blow 

molding as well, an improvement in the appearance of a 
molded product can be usually achieved to a certain 
degree by selecting the molding conditions such as 
increasing the resin temperature or mold temperature, 

25 increasing the blow gas pressure, or the like. 
[0003] 

Among these molding conditions, what is the most 
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inf luenceable is the mold temperature. To improve the 
mold surface reproducibility of a molded product and 
improve the appearance, it is preferable to increase 
the mold temperature. When the mold temperature is 
5 increased, however, a cooling time necessary for 
cooling and solidifying a plasticized resin is 
prolonged, and the molding efficiency decreases. Hence, 
a method is sought for which can improve the mold 
surface reproducibility of the molded product without 
10 increasing the mold temperature and does not prolong 
the necessary cooling time even when the mold 
temperature is increased. 
[0004] 

A method of forming heating holes and cooling 
15 holes in a mold and supplying a heating medium and 
cooling medium alternately to repeat heating and 
cooling of the mold is shown in, e.g., "Plastic 
Technology, June, p. 151 (1988)". This method requires 
large heat consumption and prolongs the cooling time. 
20 [0005] 

A heat-insulating-layer-covered mold in which the 
mold wall surface of a mold is covered by a material 
having small thermal conductivity, i.e., a thin 
heat -insulating layer, is disclosed in, e.g., WO # 
25 93/06980. A heat -insulating- layer- covered mold with a 
metal layer in which not only the mold wall surface of 
a mold is covered by a thin heat -insulating layer but 
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also the surface of the heat -insulating layer is 
covered by a thin metal layer is shown in the 
specifications of USP 3734449, USP 5302467, and USP 
5388803. These known references do not disclose a 
5 molding method that sufficiently satisfies both the 

mold surface reproducibility and the molding cycle time. 
[0006] 

[Problems That the Invention Is to Solve] 

The mold _s.urf ace reproducibility during molding 

10 and the molding cycle time have a tradeoff relationship. 
More specifically, if the mold temperature is increased, 
the mold surface reproducibility is improved, but the 
molding cycle time is prolonged. When a 
heat-insulating-layer-covered mold is used, or with a 

15 heat-insulating-layer-covered mold with a metal layer 
in which the surface of a heat -insulating layer is 
further covered by a metal layer, if the thickness of 
the heat -insulating layer is increased, the mold 
surface reproducibility is improved, but the molding 

20 cycle time is prolonged. If the thickness of the metal 
layer on the outermost surface is increased, the mold 
surface reproducibility is degraded. In this manner, 
the mold surface reproducibility and the molding cycle 
time are contradictory. 

25 [0007] 

When a heat-insulating-layer-covered mold is 
employed and a polymer is used as the heat -insulating 
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layer, generally, the heat -insulating layer can be 
easily damaged during use. If a large amount of 
inorganic filler is blended in the synthetic resin, the 
mold surface can be damaged further easily. Depending 
5 on the type of the synthetic resin to be molded, during 
molding, it is sometimes difficult to release the 
molded synthetic resin from the mold. 
[0008] 

_ ..... Although Jthe heat- insulating- layer -covered mold 

10 with the metal layer can improve the drawbacks of the 
heat-insulating-layer-covered mold described above, it 
has various problems. We found the following problems. 
Namely, (D if the relationship between the thickness of 
the metal layer and the thickness of the 

15 heat -insulating layer is not appropriate, the mold 

surface reproducibility during molding becomes poor. 
(2) If the thickness of the heat -insulating layer is 
increased, the molding cycle time is prolonged, and the 
molding efficiency is decreased. (3) if the thickness 

20 of the metal layer is increased, the mold surface 
reproducibility is degraded. (§) The necessary 
thickness of the heat-insulating layer and thickness of 
the metal layer are closely related to the molding 
conditions such as the softening temperature of the 

25 synthetic resin to be molded, the mold temperature, and 
the resin temperature. (D The metal layer and 
heat-insulating layer must be firmly adhered to each 
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other, and the adhesion surface of the metal layer and 
heat -insulating layer must stand a cold heat cycle 
which is repeated by molding the synthetic resin. (6) 
The surface metal layer must have durability, and 
5 special durability particularly when an inorganic 

filler is blended in the synthetic resin to be molded. 

These problems must be solved. 

[0009] 

. = _ It is ,an_ ob ject of -the^presen^t invention to 
10 satisfy three of the mold surface reproducibility, 

molding cycle time, and mold durability simultaneously 
by solving the above problems. This object is achieved 
by performing molding with limited molding conditions 
by using a heat-insulating-layer-covered mold with a 
15 metal layer in which the surface of a heat -insulating 
layer within a limited range is covered by a metal 
layer . 
[0010] 

[Means of Solving the Problems] 

20 In order to solve the above problems, the present 

inventors studied a heat -insulating- layer- covered mold 
with a metal layer. The study included a 
heat -insulating material which covers the mold wall 
surface of a main mold, the thickness of the 

25 heat -insulating material, how the heat -insulating 

material covers the mold wall surface, the combination 
of the heat -insulating material and the material of the 
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main mold, the adhesion strength of a metal layer that 
forms the mold surface, the thickness of the metal 
layer, the softening temperature of a synthetic resin 
to be molded, the molding conditions of the synthetic 
5 resin, and the relationship among these factors. The 
present inventors reached the present invention that 
satisfied three of the mold surface reproducibility of 
the molded product, molding cycle time, and mold 
durability simultaneously. 
10 [0011] 

More specifically, the present invention is as 
follows. 
[0012] 

1 . A synthetic resin molding method comprises : using 
15 a heat-insulating-layer-covered mold with a metal layer 
in which a heat -insulating layer which is made of a 
heat-resistant polymer and has a thickness exceeding 
0.1 mm and less than 0.5 mm is present on a mold wall 
surface of a main mold made of a metal to be in tight 
20 contact with the mold wall surface, and a metal layer 
is present on the heat -insulating layer in tight 
contact therewith; and performing molding satisfying 
such a molding condition that after a synthetic resin 
to be molded comes into contact with a mold surface 
25 that forms a mold cavity, an integral value (Ah) of a 
value of {(mold surface temperature) - (softening 
temperature of synthetic resin)}, while the mold 
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surface temperature Is not less than the softening 
temperature of the synthetic resin, is not less than 2 
sec • °C and/or such a molding condition that an 
integral value (Ah) of a value of {(mold surface 
5 temperature) - (softening temperature of synthetic 

resin) - 10°C}, while the mold surface temperature is 
not less than {(softening temperature of synthetic 
resin) - 10°C}, is not less than 10 sec • °C, and such a 
molding -condition that at a lapse -of -5 sec since the 
10 synthetic resin to be molded comes into contact with 
the mold surface, the mold surface temperature 
decreases to not more than the softening temperature of 
the synthetic resin. 
[0013] 

15 2. A synthetic resin molding method according to 

the above item 1, wherein a thickness of the metal 
layer on the heat -insulating layer is not more than 1/3 
the thickness of the heat-insulating layer and 0.001 mm 
to 0.1 mm, and injection molding is performed after a 

20 temperature of the main mold is set within a range of 
15°C (inclusive) to 100°C (inclusive) and at a value 
not more than a temperature which is obtained by 
subtracting 20°C from the softening temperature of the 
synthetic resin. 

25 [0014] 

3. A synthetic resin molding method according to 

the above item 1, wherein the metal layer on the 
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heat -insulating layer comprises a metal layer having an 
embossed surface including a projection and recess, a 
thickness of the metal layer corresponding to the 
projection is not more than 1/3 the thickness of the 
5 heat-insulating layer and 0.01 mm to 0.07 mm, a depth 
of the embossed recess is 0.001 mm to 0.09 mm and 
smaller than the thickness of the metal layer 
corresponding to the projection, and injection molding 
is performed after a temperature of— the main mold is 
10 set within a range of 15°C (inclusive) to 100°C 

(inclusive) and at a value not more than a temperature 
which is obtained by subtracting 20°C from the 
softening temperature of the synthetic resin. 
[0015] 

15 4. A synthetic resin molding method according to 

the above item 1 or 2, wherein the thickness of the 
heat-insulating layer exceeds 0.1 mm and is less than 
0.4 mm, a thickness of the metal layer is not more than 
1/3 the thickness of the heat -insulating layer and 

20 0.001 mm to 0.07 mm, and injection molding is performed 
with such a molding condition that the integral value 
(Ah) is 2 sec • °C (inclusive) to 50 sec • °C (inclusive) 
and/or the integral value (Ah) is 10 sec • °C 
(inclusive) to 100 sec * °C (inclusive), and that at a 

25 lapse of 5 sec since the synthetic resin molded comes 
into contact with the mold surface, the mold surface 
temperature decreases to not more than {(softening 



- 16 - 



""S PAGE BUN, 



K (USPTQ) 



temperature of synthetic resin) - 10°C>. 
[0016] 

5 . A synthetic resin molding method according to the 
above item 1 or 2, wherein the thickness of the 

5 heat -insulating layer exceeds 0.12 mm and is less than 
0.3 mm, a thickness of the metal layer is 1/5 
(inclusive) to 1/100 (inclusive) the thickness of the 
heat -insulating layer and 0.002 mm to 0.06 mm, and 
injection molding- is performed with such a molding 

10 condition that the integral value (Ah) is 5 sec • °C 
(inclusive) to 40 sec • °C (inclusive) and/or the 
integral value (Ah) is 12 sec • °C (inclusive) to 70 
sec • °C (inclusive), and that at a lapse of 5 sec since 
the synthetic resin molded comes into contact with the 

15 mold surface, the mold surface temperature decreases to 
not more than {(softening temperature of synthetic 
resin) - 10°C>. 
[0017] 

6. A synthetic resin molding method according to the 
20 above item 1 or 3 , wherein a thickness of the 

heat -insulating layer exceeds 0 . 1 mm and is less than 
0.4 mm, a thickness of the metal layer corresponding to 
the projection is not more than 1/3 the thickness of 
the heat-insulating layer and 0.01 mm to 0.07 mm, a 
25 depth of the embossed recess is 0.005 mm to 0.06 mm, 

and injection molding is performed with such a molding 
condition that the integral value ( Ah) is 2 sec • °C 
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(inclusive) to 50 sec ■ °C (inclusive) and/or the 
integral value (Ah) is 10 sec * °C (inclusive) to 100 
sec • °C (inclusive), and that at a lapse of 5 sec since 
the synthetic resin molded comes into contact with the 
5 mold surface, the mold surface temperature decreases to 
not more than {(softening temperature of synthetic 
resin) - 10°C}. 
[0018] 

7 . A synthetic resin injection molding method 
10 according to the above item 1 or 3, wherein the 

thickness of the heat-insulating layer exceeds 0.12 mm 
and is less than 0.3 mm, a thickness of the metal layer 
corresponding to the projection is not more than 1/5 
the thickness of the heat -insulating layer and 0.001 mm 

15 to 0.06 mm, a depth of the embossed recess is 0.005 mm 
to 0.04 mm, and injection molding is performed with 
such a molding condition that the integral value (Ah) 
is 5 sec • °C (inclusive) to 40 sec • °C (inclusive) 
and/or the integral value ( Ah) is 12 sec • °C 

20 (inclusive) to 70 sec • °C (inclusive), and that at a 

lapse of 5 sec since the synthetic resin molded comes 
into contact with the mold surface, the mold surface 
temperature decreases to not more than {(softening 
temperature of synthetic resin) - 10°C>. 

25 [0019] 

8. A synthetic resin injection molding method 
according to any one of above items 1 to 7 , wherein the 
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synthetic resin is injection-molded at an in-mold 
average flow rate of 20 nun/sec to 300 mm/sec. 
[0020] 

9 . A synthetic resin molding method according to 
5 above item 1, wherein the thickness of the 

heat -insulating layer is not more than 1/3 a thickness 
of the heat -insulating layer and 0.002 mm to 0 . 1 mm, 
and blow molding is performed with such a molding 
condition that .a temperature of the main mold is set to 

10 15°C (inclusive) to 100°C (inclusive) to be not more 
than a temperature obtained by subtracting 20°C from 
the softening temperature of the synthetic resin, and 
that the integral value (Ah) is 10 sec * °C (inclusive) 
to 200 sec • °C (inclusive) and/or the integral value (A 

15 h) is 20 sec • °C (inclusive) to 400 sec ■ °C (inclusive). 
[0021] 

10. A synthetic resin molding method according to 
above item 1 or 9 , wherein the thickness of the 

heat -insulating layer is 0.3 mm (inclusive) to 0.5 mm 
20 (exclusive), a thickness of the metal layer is 1/5 

(inclusive) to 1/100 (inclusive) the thickness of the 
heat -insulating layer and 0.004 mm to 0.06 mm, and blow 
molding is performed with such a molding condition that 
the integral value (Ah) is 20 sec • °C (inclusive) to 
25 100 sec • °C (inclusive) and/or the integral value (Ah) 
is 30 sec • °C (inclusive) to 300 sec • °C (inclusive) . 
[0022] 
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11. A synthetic resin molding method according to 
above item 1, wherein the metal layer comprises a metal 
layer having an embossed surface including a projection 
and recess, a thickness of the metal layer 

5 corresponding to the projection is not more than 1/3 
the thickness of the heat-insulating layer and 0.01 mm 
to 0.1 mm, a depth of an embossed recess is 0.005 mm to 
0.09 mm, and blow molding is performed with such a 
molding condition that a . temperature of the main mold 

10 is set within a range of 15°C ( inclusive ) to 100°C 

(inclusive) and at a value not more than a temperature 
which is obtained by subtracting 20°C from the 
softening temperature of the synthetic resin, and that 
the integral value (Ah) is 10 sec • °C (inclusive) to 

15 200 sec • °C (inclusive) and/or the integral value (Ah) 
is 20 sec • °C (inclusive) to 400 sec ■ °C (inclusive) . 
[0023] 

12. A synthetic resin molding method according to 
above item 1 or 11, wherein the thickness of the 

20 heat -insulating layer is 0.3 mm (inclusive) to 0.5 mm 
(exclusive), a thickness of the metal layer 
corresponding to a projection is 1/5 (inclusive) to 
1/100 (inclusive) the thickness of the heat -insulating 
layer and 0.01 mm to 0.08 mm, a depth of an embossed 

25 recess is 0.005 mm to 0.07 mm, and blow molding is 
performed with such a molding condition that the 
integral value ( Ah) is 20 sec • °C (inclusive) to 100 
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sec • °C (inclusive) and/or the integral value (Ah) is 
30 sec • °C (inclusive) to 300 sec • °C (inclusive) . 
[0024] 

13. A synthetic resin molding method according to any 
5 one of above items 9 to 12, wherein blow molding is 

performed with such a molding condition that a time 
that takes since a parison comes into contact with the 
mold surface until a blow pressure sufficiently acts on 
an inner .surf ace of a molded product is 1 sec to 5 sec . 
10 [0025] 

14. A synthetic resin molding method according to any 
one of above items 1 to 13, wherein the heat -insulating 
layer and metal layer are in tight contact with each 
other through an interface having a fine recess and 

15 projection. 
[0026] 

15. A synthetic resin molding method according to any 
one of above items 1 to 14, wherein the heat-resistant 
polymer that forms the heat -insulating layer is made of 

20 straight -chain polymeric polyimide. 
[0027] 

16. A synthetic resin molding method according to any 
one of above items 1 to 15, wherein a mold is used in 
which an uppermost surface layer of the heat -insulating 

25 layer is formed of a heat-resistant polymer blended 

with 1 to 30 wt% of fine powdery etching assistant, the 
uppermost surface layer of the heat -insulating layer is 
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subjected to a chemical etching process to form a fine 
recess and projection, the chemically etched surface is 
subjected to chemical plating, and the chemically 
plated surface is further subjected to at least one of 
5 chemical plating and electrolytic plating when 

necessary to form the metal layer that covers the mold 
with an adhesion strength of not less than 0.3 kg/ 10 mm. 
[0028] 

IX. .... A synthetic resin molding method— according to any 
10 one of above items 1 to 16, wherein a surface of the 
metal layer or part of the surface of the metal layer 
is specular. 
[0029] 

18. A synthetic resin molding method according to 
15 above item 1, 2, 4, 5, 8, 14, 15, or 16, wherein a 

surface of the metal layer or part of the surface of 
the metal layer has a lens -like concave and convex. 
[0030] 

19. A synthetic resin molding method according to any 
20 one of above items 1 to 16, wherein a surface of the 

metal layer or part of the surface of the metal layer 

is matted with a fine recess and projection. 

[0031] 

20. A synthetic resin molding method according to 
25 above item 1, 3, 6, 7 , 8, 11, 12, 13, 14, 15, or 16, 

wherein one of the projection and recess of a surface 
of the metal layer is specular and the remaining one is 
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matted. 
[0126] 

In injection molding, the mold surface 
5 reproducibility changes depending on the temperature of 
the synthetic resin to be injected, the main mold 
temperature, the injection pressure, the in-mold flow 
rate of the synthetic resin, and the like. When the 
in^ mold -average flow rate of the synlilietiG resia is - 

10 20 mm/sec to 300 mm/sec, the present invention has a 
large effect and thus can be used well. Preferably, 
the synthetic resin is molded by low-speed injection of 
30 mm/sec to 200 mm/sec. Generally, the smaller the 
in-mold flow rate, the worse the mold surface 

15 reproducibility. The present invention has a large 

effect and can be used particularly well in low- speed 
injection molding which generally has poor mold surface 
reproducibility. Injection compression molding, 
gas -assisted injection molding, and the like are 

20 generally low- speed injection molding. Generally, the 
in-mold average flow rate can be calculated by dividing 
the distance of resin flow from the gate of the mold 
cavity to the end of the flow by the in-mold flow time 
of the synthetic resin. This value is employed in the 

25 present invention as well. The present invention has a 
large effect in low-speed injection. However, the 
present invention is not limited to low-speed injection 



- 23 - 



THIS PAGE BLANK (USPTO) 



molding but can also be employed in general 
high-pressure injection molding. 

5 [0137] 

Furthermore, CAE calculation of the change of the 
mold surface temperature of the present invention does 
not take into account heat generation caused by resin 
shearing. Fig. 30 is a chart showing the- temperature 

10 distribution of the section of the resin obtained by 

CAE -calculating resin temperature rise which is caused 
by shearing heat generation during injection molding of 
rubber-reinforced polystyrene. According to the CAE 
calculation conditions, the resin is "Polystyrene 492" 

15 available from Asahi Kasei Kogyo K.K. , the resin 

temperature is 240°C, the mold temperature is 50°C, the 
mold is made of steel, the mold cavity has a thickness 
of 2 mm, the distance of flow from the side gate to the 
end of flow is 290 mm, and the resin flow time in the 

20 mold cavity is 0.4 sec (with an injection speed of 
725 mm/sec) and 1.0 sec (with an injection speed of 
290 mm/sec). Fig. 30 shows the temperature 
distribution of the section of the resin which is taken 
at a position with a distance of 25 mm and 145 mm from 

25 the gate immediately after the resin fills the mold 
cavity. In high-speed injection with an injection 
speed of 725 mm/ sec, the shearing heat generation 
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amount is large, and the resin temperature rise is 
large. The lower the injection speed, the smaller the 
heat generation amount. When the injection speed 
becomes 290 mm/sec, heat generation decreases. In the 
case of low-speed injection with an injection speed of 
20 mm/sec to 300 mm/sec at which the present invention 
can be used particularly well, factors that cause 
shearing heat generation decrease, and accordingly 
shearing heat^-generation^-is-not taken into account. 
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